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CONNECTION VERIFYINQ DEVICE AND CONNECTION 
VERIFYING STRUCTURE FOR A PIPE AND A CONNECTOR 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a connection veri^rin^ device 
5 and a connection veri^^g structure for a pipe and a connector to verier that a 
pipe correctly snap-fite in and is mechaxdcaUy connected to a* connector which 
is adapted, for example, in assembly in a gasoline fuel piping of an 
automobile. 

[0002] In a fluid piping structiare, for example, a gasoline fuel piping 

10 fitructure where a tube is joined to a pipe, a connector is used for joining the 
tube to the pipe. In such piping system, for example, the pipe is formed with 
an annular engagement projection on and around an outer peripheral surfkce 
of an inserting side to define an inserting end portion. Then, the inserting 
end portion of the pipe is inserted and fitted in the connector so that the 

IS annular engagement projection snap-engages in the connector to provide 
locking relation between the pipe and the connector. In such a manner, 
connection between the pipe and the connector is completed. A connector or a 
qxiick connector adapted in tibis manner comprises a tubular connector 
housing provided with a tube connecting portion on one ajdal side thereof and 

20 a retainer holding portion on an opposite a vial side thereof, and retainer 
means which Is held by the retainer holding portion of the connector housing. 
The retainer means is formed in an annular or generally atin^tl^r shape and 
haSy for example^ an engagement slit as coxmection engageable portion or a 
projecting engagement dlaw of which one axial end or one axial end portion is 

25 formed as connection engageable portion. The inserting end portion of the 
pipe is inserted in the connector or the connector housing via an opening of an 
opposite aadal end of the connector or the connector housiag so that the 
annular engagement projection of the pipe snap-engages with the engagement 
slit or the projecting engagement claw, and thereby the pipe is fitted in and 

30 mechanically connected to the connector. 

[0003] Here, the annular engagement projection of the pipe 
progresses or moves relatively in one axial direction with deforming the 
retainer means and conseqixently is engaged witti the engagement slit or the 
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projectixx^ enga^ment claw. Therefore, unless an operator take care 
sufficiently to complete connection between the pipe and I3ie connector, the 
inserting end portion of the pipe might not be fully inserted into the retainer 
holding portion of the connector housing, or the annular engagement 
5 projection might not engage with the engagement slit or the projecting 
engagement claw of the retainer means- That is, the pipe might be in so- 
called half-fitting relation with respect to the connector. In case of a piping 
system subject to operation while the pipe is incompletely connected to the 
connector, the inserting end of the pipe might move backward or in an 
10 opposite asdal direction to a position of sealing member which seals between 
the connector and the pipe. In this state, sealing property by a seeding 
member therebetween becomes insufficient, and as a result an inner fluid 
may leak out. 

[0004] Then, connection verifying means for a pipe and a connector is 

15 demanded in order to verify fit-in relation between the pipe and the connector. 
As for connection verifying means for a pipe and a connector, such connection 
verifying device for a pipe and a connector Is known which is configured to be 
fitted to or mounted on a retainer holding portion of a connector housing in 
which the pipe is inserted to verify that the pipe correctly fits-in or is 

20 mechanically connected to the connector (for example, refer to following 
Document 1 below). If this connection verifying device is adapted, a pipe may 
be configured to be formed with an annular verifying projection on an outer 
peripheral surfece thereof in an opposite axial side from an annular 
engagement prqjection. Here, when the pipe is in half-fitting relation with 

25 respect to a connector, the annular verifying projection is located toward an 
opposite axial direction with respect to the connector, the connection verifying 
device caimot be fitted to the connector, a connector housing or a retainer 
holding portion due to confliction with the annular verifying projection. On 
the other hand, another connection verifying device is known which cannot be 

30 fitted to a connector when a pipe is in half-fittang relation with respect to the 
coimector in spite of without an annular verifying projection (for example, 
refer to following Document 2 below). In this connecting verifying device, a 
detector portion of horseshoe-shape in cross-section is sUdingly moved from an 
opposite axial side in one axial direction on a retainer holding portion so as to 
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be engaged in a stopper poxidlon of the connector hoiisixxg. Thereby the 
connectioh VGrifjd»g device is mounted on the connector housing with fitting 
on an outer side of the retainer holding portion. This connection veriiFying 
device is configured such that the detector portion cannot be engaged with the 
5 stopper portion as a retainer is diametrically expanded when the pipe is in 
half-fitting relation with respect to ttie connector. And, when the retainer is 
not diametrically expanded in spite of half-fitting relation between the pipe 
and the connector, an annxilar engagement projection (flange) of the pipe is 
pushed by a detector piece to move forward, and consequentily the retainer is 

10 thereby diametrically expanded. However, as the detector portion restrains 
the retainer to be diametrically expanded enoxigh to allow the annular 
engagement projection of the pipe to pass through, the annular engagement 
projection stops short of a connection engageable portion of the retainer. 
Therefore, the detector piece which abuts the annular engagement prqjection 

15 of the pipe disturbs engagement of the detector portion with the stopper 
portion. 

(0005] 

Document 1 JP, A, 2002-213673 
Document 2 JP, A, 2001-349487 

20 [0006] If the coxmection verifying device disclosed in the Document 2 

is adapted, it is prevented without annular verifying projection formed on the 
pipe that a piping structure including the connector and the pipe in half- 
fitting relation is subrject to operation, because the detector portion cannot be 
engaged with the stopper portion during the pipe and the connector are in 

25 half-fitting relation- And, by engaging the detector portion with the stopper 
portion, it can be verified that the pipe is correctly connected to the connector. 
Further, the connection verifying device also has a stop function with respect 
to the pipe, as the detector portion restrain the retainer from diametrically 
eacpeuiding once the connection verU^dng device is fitted on the connector. 

30 [00071 However, in case of adapting this connection verifjdng device, 

when an operator finds the pipe in half-fitting relation, an operator 
necessarily has to halt mounting of the connection vexiJ6ang device, push- 
insert the pipe until tiie pipe is correctly fitted in and connected to the 
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coimector, and then mount the connection verifying device on the connector 
again. Therefore, when the pipe is in half-fitting relation with r spect to the 
connector, it is troublesome for an operator to connect the pipe and the 
connector. In addition, it is fear in this connection verifying device that a 
projecting engagement claw (atop projection) of the retainer is deformed and 
the gmnular engagement projection of the pipe escapes the projecting 
engagement daw. And, as only one detector piece is provided in a 
durcumferentially fixed location, it cannot be suJSiciently prevented that the 
annular engagement projection of the pipe which escapes the prqjectiag 
engagement daw of the retainer is further moves in a direction of escaping the 
connector. Thus, secure stop ftmction cannot be expected from this 
cozmection verifying device. 

[0008] Accordingly, it is an object of the present invention to provide 
a connection verifying device for a pipe and a connector having a connection 
assist function to assist smooth connecting operation of a pipe etnd a coimector 
and a reliable stop function with respect to the pipe. The connection 
verifying device of the present invention allows an operator to complete and 
verifying correct connection between a pipe and a connector in a single 
continuous uninterrupted connecting operation. It is further object of the 
present invention to provide a connection verifying structure for a pipe and a 
connector adapting the connection verifying device. 

STJMMARY OF THE INVENTION 

[0009] In order to adiieve a foregoing obgect^ according to tihe present 
invention, there is provided a novel connection verifying device for a pipe and 
a connector to verify- correct or complete mechanical connection between a 
pipe having an inserting end portion formed with an annular engagement 
projection on an outer peripheral surface thereof and a generally cylindrical 
coxmector. The connector is formed with a tube connecting portion on one 
axial side thereof and has retainer means on an opposite axial side thereof. 
Here, the tube connecting portion means a portion to be connected to a variety 
of a mating member to be joined with the pipe. The retainer means has a 
connection engageable portion, for example partly with disengageable or non- 
engageable part or parts on circ\amferentially fixed position or positions of the 
retainer, the coimection engageable portion or the connector. However, the 
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connectioii engageable portLon may be foixned in coinplete axmilLar shape. 
The inserting end portion of the pipe is inserted in the connector through or 
via an opening of an opposite axial end thereof so that the annular 
engsigement projection is snap-engaged with the connection engageable 
5 portion of the retainer. Here, a term ^'ajdal" means an axial direction of a 
relevant member, a connector or a pipe. 

(0010) The connection veriJ^mg device comprises a body portion to be 
fitted or moimted on or in the connector in an opposite q^'qI side, an abutment 
finger protruding or extending from the body portion in one aiHal direction 

10 and connection verification meeuis or verification means formed or constructed 
on the body posrtion and having an engaging portion. The body portion Is 
mounted to the coxinector in an opposite axial side thereof so that th.e 
abutment finger is inserted or enters in the connector through the opening of 
an ofjposite axial end thereof and the engaging portion of the verification 

15 means is engaged in an opposite axial direction with a stop portion formed on 
an axially fixed position of the connector. The abutment finger is formed bo 
ttiat one axial side, one axial end or one ajdal end portion thereof extends or 
reaches to an axial position generally identical to the coxinection engageable 
portion, for example, on the disengageable parts while the engaging portion of 

20 the verification means engages with the stop portion of the cozmector. The 
verification means is formed so that the engaging portion thereof is located 
toward or in an opposite axial side firom the stop portion of the connector while 
the abutment finger abuts the annular engagement projection of the pipe 
which does not yet engage with or is in half-fitting relation with the 

25 connection engageable portion of the retainer means. And, the abutment 
finger is formed further so as to move the annular engagement projection in 
one axial direction with respect to the retainer means or the connector, 
namely relatively in one axial direction with respect to the retainer means or 
the connector to engage the annular engagement projection with the 

30 coxmection engageable portion when the abutment finger abuts the annular 
engagement projection of the pipe which does not yet engage with the 
coxmection engageable portion of the retainer means (connection assist 
function for a pipe or an aimular engagement projection and a connector or a 
connection engageable portion). If an operator tries to mount the coxmection 
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verifymg device in or to the connector, for example, by sliding the connection, 
verifying device over th pipe when the annxilar engagement projection of the 
pipe is not snap-engaged with ttie connection engageable portion of the 
retainer means, the abutment finger or an abutment push finger abuts the 
s annula r engagement projection of the pipe. In this state, lihe engaging 
portion of the verifi^cation means or stop and verification means does not reach 
the stop portion of the connector. When tJie operator contLaues mounting 
operation of the connection vending device, for example, by further sliding 
the connection verifying device over the pipe to mount the connection 

10 verifying device therein or tiiercto, the abutment finger pushes and moves the 
annxilar engagement prqjection of the pipe respectively in one axial direction 
and snap-engages the annular engagement projection with the connection 
engageable portion of the retainer means. Here, the retainer means is 
configured so that Hxe annular engagement projection moves toward or 

IS relatively toward the connection engageable portion when pushed by liie 
abutment finger. If one asial end, one aadal end portion or one aarial side of 
the abutment finger is located on the disengageable part of the retainer 
means, the abutment finger does not disturb engagement of the nnwuigy 
engagement projection of the pipe with the connection engageable portion of 

20 the retainer means. And, when the annular engagement projection of the 
pipe is snap-engaged with the connection engageable portion of the retainer 
means, the engaging portion of the verification means can be engaged with 
the stop portion of the coxmector. Engagemrait relation between ttie engaging 
portion of the verification means and the stop portion of the coxmector allows 

25 to fit or mount the connection verifying device to the connector so as not to be 
displaced In an opposite axial direction with respect to the connector. The 
abutment finger may be formed so as to be along an outer peripheral surface 
of ttie pipe or a portion of the pipe except the annular engagement projection 
or in contact relation (including relation just before contact) with an outer 

30 peripheral sxa1^u:e of the pipe. 

[OOllj "mien the engaging portion of the verification means is 
engaged with the stop portion of the connector, one axial end or one axial end 
portion or one axial side of the abutment finger is located in a position 
generally aadally identical to the connection engageable portion of the retainer 



6 



08-10- 8!l7:41 iSHlBUYA PATENT OFFICE 



US ANDRUS SCEALES !045316008e 



# 8/ 1 



10 



IS 



means, namely closely adjacent to a position to abut the a pTO ^liw engagement 
projection of the pipe (coimectlorL verifying function for a pipe or an aTinnlar 
engagement projection and a connector or a connection engageable portion). 
At the same time, as one aadal end portion thereof may be located on the 
disengageable part of the connection engageable portion of the retainer, even 
if the pipe deforms the connection engstgeable portion and is lUcely displaced 
in an opposite aadal direction with respect to the retainer means, the annular 
engagement projection abuts the abutment finger and thereby the pipe is not 
allowed to be displaced so that the annular engagement prcgection escapee the 
connection engageable portion of the retainer means. 

[0012] In order for smooth relative movement of the annular 
engagement projection of the pipe in one aadal direction with respect to the 
retainer means while the pipe is in half-atfeing relation with respect to the 
connector, it is required for the abutment finger to push the annular 
engagement projection thereof stably or uniformly, not indiningly. Therefore, 
prefistrably, a pair of the disengageable parts are formed in diametricaUy 
symmetrical positions of the retainer means, the connection engageable 
portion or the connector, while a pair of the abutment fingers are formed in 
diametrically symmetrical positions on the body portion so as to correspond to 
20 the disengageable parts. This configuration exerts a stable or uniform 
escape-resistant force on tlie annular engagement projection against 
movement of the annular engagement projection to escape the connection 
engageable portion of the retainer means, and thereby a stop function is 
enhanced. 

25 [0013] The connection veriJ^nng device may be configured so as to be 

fitted to the connector by moving slidingly over the pipe. In this case, 
preferably the body potion is formed in Oshape or C-shape in cross-section so 
as to be snap-fitted on the pipe. This configuration eliminates a fear that the 
connection verification device is mistakenly dropped out of the pipe when 

30 moving slidingly over the pipe. 

[0014] The connection veri^ang device is usually mounted or fitted to 
an opposite axial end portion of the connector until before an operator sets 
about connection of the pipe to the connector, and is removed when the 
operator sets about connection of the pipe . If the body portion is formed in 
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Oshape or C-shape in cross*section so as to be snap-fitted on the pipe or a 
portion of th pipe except the annular engagement projection, the ar^n^l^r. 
engagement projection of the pipe is not allowed to pass through the 
connection verifjdng device, and thereby it is prevented that the pipe is 
mistakenly inserted in the connector while the connection veri^dng device is 
fitted to the connector. Moreover, here, if an operator nxisrecognizes that the 
pipe is correctly connected to the connector while the pipe is only inserted in 
the connection veri^g device, as one axial end or an inserting end of the 
pipe usually does not reach sealmg member which seals between fihe 
connector and the pipe, incorrect connection of the pipe to the connector is to 
be found at lealcage test, 

COOIS) The connection veril^ring device according to the present 
invention is also adapted to the case that a pipe securely fixed is relatively 
connected to the connector. Here, when one asdal end portion of the 
abutment finger is inserted or put in the opening of an opposite end of 

the connector, an operator may fit the connection veriftdng device to the 
connector hy graspins firmly the connector and the connection verifying 
device in axial direction by hand and attracting the connection veri^g 
device relatively toward the connector and so on. For example, in tiie case 
of half-fitting relation between the pipe and the connector, the connection 
verifs^g device assists relative insertion of the pipe by pushing the annular 
engagement projection of the pipe with the abutment finger and allow 
complete insertion or correct connection of the pipe to. the connector while 
verifying correct connection therebetween. 

[0016] Also a connection veri^ong structure for a pipe and a 
connector according to the present invention comprises a generally cylindrical 
connector including a tube connecting portion on one axial side thereof and 
retainer means on an opposite axial side thereof a pipe having an inserting 
end portion fonned with an annular engagement projection on an outer 
peripheral surface thereof, and a connection veri^g device for a pipe and a 
connector fitted or mounted to the connector to verify mechanical connection 
between the pipe and the connector. The retainer means has a connection 
engageable portion, for example partly with disengageable part or parts on 
circumferentially fixed position or positions of the retainer means, the 
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cozmection sngageable portion or the connector. However, the connection 
engageable portion may be formed in complet annular shape The inserting 
end portion is inserted in the connector via or through an opening of an 
opposite axial end thereof bo that the annular engagement projection is snap- 
5 engaged with the connection engageable portion. The connection verifying 
device includes a body portion fitted or mounted to an opposite axial side of 
the connector, an abutment finger protruding or extending from the body 
portion in one axial direction and inserted in the connector via or through the 
opening of an opposite aarial end thereof, and verification means constructed 

10 on the body portion. The abutment finger extends to an aadal position 
generally identical to the connection engageable portion on the disengageable 
part, and the engaging portion of the verification means engages with the atop 
portion of the connector. The engaging portion is engaged in an opposite 
aadal direction with the stop portion formed on an axially fixed portion of the 

IS connector. The engaging portion is formed to be located in an opposite aadal 
side from the stop portion of the connector while the abutment finger abuts 
the annular engaeement projection of the pipe which does not yet engage with 
the connection engageable portion. The abutment finger is formed so as to 
move the annular engagement projection relatively in one aadal direction with 

20 respect to the retainer means to engage the annular engagement projection 
with the connection engageable portion when the abutment finger abuts the 
annular engagement projection of the pipe which does not yet engage with the 
connection engageable portion of the retainer means. An inner surfeice of an 
opposite axial side of the connector or the retainer means may be formed with 

25 an inserting path for insertion of the abutment finger, which eartends, for 
example, from an opposite aadal end to the disengageable part of the retainer 
means. 

r0017] If the body portion is formed with a connector connection 
portion to engage with a connector or a connector housing, for example, an 
30 inner surface side of the connector or the connector housing non-rotatably and 
a pipe connecting portion to be connected to a bent portion of the pipe in anti- 
rotating relation, the connection verifying device or the connection verifying 
Structure functions also as anti-rotation means with respect to the pipe and 
the connector. Here, the abutment finger or/and the verification means is 
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eliminated from the body. portion, an anti-rotation device for a pipe and a 
connector is configured which restrains eflfectively relative rotational 
movement between the connector and the pipe. 

{0018] The pipe connecting portion may be provided with a pair of 
mbracing or clip members extending in an opposite axial direction so as to 
mbrace or cUp a side of the bent portion of the pipe. A pair of the embracing 
or dip members may be connected integrally each other on opposite axial end 
portions, Hete, the embracing or dip members embrace or clip the side of the 
bent portion of the pipe on one axial side from opposite axial end portions. 

[0019] The connection veri^g device and the connection verilying 
structure of the present invention may allow an operator to verify connecting 
ralation between a pipe and a connector and to correctly and easily connect a 
pipe and a connector which are in half-fitting relation. And the connection 
verifying device and the connection verifying structure of the present 
invention serve as an excellent stop function with respect to the pipe. 

[0020] Now, the preferred embodiments of the present invention will 
be described in detail with ref^ence to the drawings. 

BRIEF DESCRIPTION OP THE DRAWINQS 
[0021] Fig. 1 is an perspective view of a fibrst quick connector and a 
first pipe to be adapted in a first connection verifying structure for a pipe and 
a connector according to the present invention. 

[0022] Fig. 2 is a sectional view of the first quick connector. 

[O023] Fig. 3 is a perspective view of a retainer adapted to the first 
quick connector. 

[0024] Fig. 4 is a sectional view showing that the first quick connector 
and the ISrst pipe are connected. 

[0025] Fig. 5 is a side elevation view ofthe first quick connector on a 
side of a retainer holding portion. 

[0026] Fig. 6 is a perspective view of a first connection verifying 
device for a pipe and a connector to be adapted in the first connection verifying 
slaructure. 
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[0027] Pig. 7 is a side levation view of the first connection veriJ^rtng 

device. 

[0028] Fig. Sa is a view explaining that the first connection veriiying 
device is mounted to an assembled unit of the first quick connector and the 
first pipe, and showing that the first connection verifiong device is to be 
mounted to an inserting side portion of the first pipe. 

[0029] Fig. 8b is a view explaining that the first connection veriftdng 
device is mounted to an assembled imit of the first quick connector and the 
first pipe, and showing that the first connection verifying device is mounted to 
the assembled unit to be sHd on the inserting side portion in one axial 
direction. 

[0030] Fig. 9 is a sectional view of the first connection verifying 
structure. 

[0031] Fig. 10 is another sectional view of the first connection 
1 5 verl^idng structure. 

[0032] Fig, 11 is a view showing that the first connection verilying 
device is mounted when the first quick connector and the first pipe are in 
half-fitting relation. 

[0033] Fig. 12 is a perspective view of a second quick connector to be 
20 adapted in a second connection verl^^g structure for a pipe and a connector 
accordixig to the present invention. 

[0034] Fig. 13 is a perspective view of the second coimection verifying 
device for a pipe and a connector to be adapted In the second connection 
veriftring structure. 

25 [0035] Fig. 14 is a sectional view of the second connection verifying 

structisre. 

[0036] Pig, 15 is a view showing the second connection verifying 
device is mounted when the second quick connector and the first pipe are in 
half-fitting relation. 

30 [0037] Pig, 16 is a view showing a second pipe connected to the first 

quick connector to construct a third connection verifying structure for a pipe 
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and a cozwector according to Hhe present inventioii. 

[00381 Fig. 17 is a persp dive view of a third cozmection verifying 
device for a pipe and a connector to be adapted in the tihird connection 
veri^dng structare. 

5 [0039] Pig. 18 is a side elevation of the third connection veiiftong 

device. 

[0040] Fig. 19a is a view explaining that the third connection 
verifying device is mounted to an assembled unit of the first quick connector 
and the second pipe, and showing that the third connection verifidnff device 
10 is to be mounted on an inserting side portion of the second pipe. 

[0041] Fig. 19b is a view explainiji^ that tbe third connection 
verifying device is mounted to an assembled unit of the first quick connector 
and the second pipe, and showing that the third connection verifying device is 
mounted to the assembled unit to be slid on the inserting side portion in one 
IS axial direction. 

[0042] Fig. 20 is a sectional view of the third connection venjeying 
structure. 

[0043] Pig. 21 is another sectional view of the third connection 
verifying structure. 

[0044] Fig. 22 is a view shewing the third connection verifying device 
Is mounted when the first quick connector and the second pipe are in half- 
fiittang relation. 

[0045] Fig. 23 is a perspective view showing a part of a body portion 
of a forth connection verifying device for a pipe and a. connector to be adapted 
in a forth connection verifying structure for a pipe and a connector according 
to the present invention. 

[0046] Pig. 24 is a sectional view of the forth connection verifying 
structure. 

[0047] Pig. 25 is a view showing the forth connection verify;ing device 
is mounted when the second quick connector and the second pipe are in half- 
fittmg' relation. 
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DETAIUED DESCBIPTION OF THE PREFERRED EMBODHyiENTS 
[0048] A first cozmection veri^ng structure for a pipe and a 

connector according to the present invention is ejcplained -wdth reference to 

Figs. 1 to 11. 

5 [0049] A first quick connector 1, which is adapted for assembly in a 

gasoline fuel piping of an automobae and adapted in the first connecUon 
verifying structure, for escample, made of resin, comprises a tubular connector 
housing 3, a generaUy annular retainer 5 (retainer means) and seal means 7, 
The connector hoiising 3 made of glass fiber reinforced polyamide (PA • GF), as 
10 well shown in Pigs. 1 and 2, integrally comprises a cylindrical resin tube 
connecting portion 9 on one axial side thereof aad a generally pylindrical pipe 
inserting portion 11 on an opposite axial side thereol^ and is provided with a 
through-bore 13 through firan one axial end to an opposite aadal end thereof. 
The resin tube cozmecting portion 9 comprises one axial side portion 15 having 
15 an outer peripheral surfece generaDy expanding gently in diameter toward an 
opposite axial side, and an opposite axial side portion 17 having an outer 
peripheral surface extending like a simple cylindrical shape on an opposite 
axial side firom the one axial side portion 15, The opposite ajoLal side portion 
17 is provided on an outer peripheral sur^e with an annular projecting stop 
portion 19 of rectangular in cross-soetion and two annxdar projecting stop 
portions 21, 21 of right-angle triangle in cross-section eapanding in diameter 
toward an opposite axial aide. The annular pngecting stop portions 19. 21, 21 
are arranged in axially spaced relation sequentially fi:t>m one axial side to' an 
opposite axial side of the opposite axial side portion 17. A resin tube is 
ti^tly fitted on and connected to an outer periphery or an outer peripheral 
suxfece of the resin tube connecting portion 9. An oixter peripheral surface 23 
on one axial end portion of the opposite axial side portion 17. namely a portion 
between the one axial side portion 15 and the annular projecting stop portion 
19 is formed in small diameter or in relatively deep annular groove. A 
sealing ring (not shown) is fitted around the outer peripheral surfece 23 on 
one axial end portion of the opposite axial side portion 17 when the resin tube 
is fitted on the resin tube connecting portion 9. 

[0050) As shown in Fig, 2, the pipe inserting portion 11 of the 
connector housing 3 integrally comprises a retainer holding portion 25 of large 
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diameter on an opposite aadal side, a seal holding portion 27 and a Hnk portion 
29. The seal holding portion 27 is smaller in diameter than the retainer 
holding portion 25 and is located lialfway between the retainer holding 
portion 25 and the link portion 29. The link portion 29 is further smaller in 
diameter than the seal holding portion 27 and is located in one aadal side 
therefirom. Within the seal holding portion 27 on one axial side thereof, a 
first O-rin? 31 (sealing member) of one aadal side and a second O-ring 33 
(sealing member) of an opposite axial side are fitted axUOly spaced in side by 
side relation with intervening a coHar 36 therebetween, and on an opposite 
axial side thereof; a resin bush 37 is fitted. The first O-ring 31 and the 
second O-ring 33 configure the sealing means 7. The resin bush 37 is formed 
in a short tubular shape, and has an inner diameter generally identical to an 
inner diameter of the Hnk portion 29. The resin bush 37 is provided 
integraUy with low annular prtdecttag portions 39, 41 at an opposite asdal end 
portion and an axial mid portion on an outer peripheral surface thereof 
respectively. The annular projecting portions 39, 41 are formed so as to 
project somewhat radiaUy outwardly. An opposite axial end portion of an 
inner peripheral surface of the seal holding portion 27 is shaped so as to 
correspond to an outer peripheral surface of the resin bush 37 in shape. The 
resin bush 37 is fitted in an opposite axial end portion of the seal holding 
portion 27 so Uiat an annular end surface 43 of an opposite aadal side of the 
resin bush 37 is co-planer with an annular stepped end surface or radial 
aurfece 45 which is formed in inner side of the retainer holding portion 25 on 
one axial end thereof so as to expand radially inwardly with narrow width. 
The first O-ring 31 and the second O-iing 33 are axially maintained between 
the resin bush 37 and an annular stepped sturface or radial surface 47 which is 
defined on one axial end of inside of the seal holding portion 27. The first O- 
ring 31 is, for example, made of fluoro-rubber (FKM) of excellent water-proof 
property, excellent duat-proof property, high-gasoline resistance and ozone- 
resistance. The second O-ring 38 is, for example, made of fluoro-sihcone- 
rubber (PVMQ.) of excellent water-proof property, exceDent dust-proof 
property, high low-temperature resistance and ozone-resistance. 

[0051] As weU shown in Figs. 1, 2 and 4, the generafly pylindiical 
retamer holding ppriion 25 of the pipe inserting portion 11 is provided with 
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en^^gement windows 49, 49 in- diametrically symmetrical positioxis and in 
opposed relation with one another, and flat regions 51, 51 an outer peripheral 
sxnfaces respectively between the engagement windows 49, 49 in 
diametricany symmetrical positions. Each of the flat regions 51, 51 is formed 
so as to extend, for example, generally for entire length of the retainer holding 
portion 25. The flat regions 51, 51 of the retainer holding portion 25 are 
provided with raised portions 53, 53 respectively at a widthwise center portion 
on an opposite axial side thereof (also refer to Fig. 5). The raised portion 53 
extends in an aadal direction from an opposite eudal end of the flat region 51 to 
a position beyond an asial center of the retainer holding portion 25. In an 
inner peripheral surface of the retainer holding portion 25, recessed 
engagement guides 55, 55 of trapezoid widening radially outwardly in cross- 
section are formed at positions of the raised portions 53, 53 respectively so as 
to extend along the raised portions 53, 53 from an opposite axial end of the 
retainer holding portion 25 to one axial end portions of the raised portions 53, 
53 (also refer to Pig. 5). 

C0052] The retainer 6 made of PA is received and fitted in the 
retainer holding portion 25. This retainer 5 is relatively flexible, and is 
formed so as to be resiKently deformable. As weU shown in Fig. 3, the 
retainer 5 has a main body 57 of C-shape or shape like the letter C in <^ss- 
section, wherein a relatively large space for defoimation is defined between 
circuxnferential opposite end portions 59, 59 thereof (inserting path of an 
abutment finger and disengageable part). The main body 57 is provided with 
a pair of engagement tabs 61, 61 pngecting radially outwardly in 
diametrically symmetrical positions of an opposite axial end portion thereof. 
An inner suifece of the main body 57, except the circumferential opposite end 
portions 59, 59 and a portion diametiically opposed to the space for 
deformation, is tapered generally in the direction toward one axial side 
thereof so as to reduce gradually an inner diameter thereot And, apart from 
the circumferential opposite end portions 59, 59 and a portion diametricaUy 
opposed to the space for deformation, one axial end portion 63 of the main 
body 57 is formed generaUy with an inner diameter ahnost identical to a first 
pipe 65, and smaUer than an annular engagement projection 67. A portion 
diameta«ally opposed to tiie space for deformation of the main body 57 has an 
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inner surfece 69 (inserting path of an abutment finger) like a portion of a 
cylindrical inner siirface shape and slightly recessed, and also has an outer 
siirface Kfce a portion of a cylindrical outer surface shape (also refer to Fig 5). 
One axial end portion 63 of a portion (disengageable part) diametrically 
3 opposed to the space for deformation of the main body 57 is formed with an 
indent 71. 

[0053] A pair of operation arms 73, 73 are formed integrally on an 
opposite axial ead portion of the main body 57 of the retainer S so as to extend 
inclining radlaUy outv7ardly in an opposite axial direction from respective 

10 circumferential positions corresponding to the engagement tabs 61, 61- the 
operation arm 73 respectively has a latching end 75 prcdectin^ radially 
outwardly on an opposite axial end portion thereof. On an onter surface of an 
opposite axial side of the main body 57, an engagement rib 77 of trapezoid 
widening radially outwardly in cross-section is formed at position opposed to 

15 the space for deformation so as to esctend relatively short in an axial direction. 
The engagement xlb 77 is formed in circumferential thickness smaUer than 
the recessed engagement guide 55. The one aadal end portion 63 of the main 
body 57 is provided with engagement sKts 79, 79 (connection engageable 
portions) extending circumferentially in opposed relation with one another. 

20 Thus configured retainer 5 is inserted aad fitted in the retainer holding 
portion 25, so that the engagement rib 77 sUdingly moves to and fits in one 
axial side of the recessed engagement guide 55, the engagement tabs 61, 61 
seat in the engagement windows 49, 49 of the retainer holding portion 25 Lad 
the latching ends 75, 75 seat in a pair of receiving recessed portioxas 81, 81 

25 formed in diametrically symmetrical positions of an opposite axial end portion 
of the retainer holding portion 25. A reference numeral 83 of Pig. 2 indicates 
a rotation preventive projection which is formed integrally on an inner 
peripheral surfiace of the retainer holding portion 25, and is configured to be 
located in the indent 71 of the main body 57 of the retainer 5 so as to restrain 

30 rotational movement ofthe retainer 5. As shown in Pig. 5, the other rotation 
preventive projection 83 of similar configuration is also foimed on an inner 
peripheral surface of the retainer holding portion 25 in a position 
diametrically opposed to the one rotation preventive pngection 83 so as to be 
located between the circumferential opposite end portions 59, 59 of the 
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retain r6. 

[0054] The retainer 5 is restrained from escape firom the retainer 
holding portion 25 as the engagement tab 61 respectively engages with an 
opposite aadal end of the engagement vondow 49, and is restrained from 
rotational movement with respect to the comiector housing 3 or the retaiaer 
Holding portion 25 as the engagement tab 61 respectively engages with a 
circmnferentiany opposite ends of the engagement window 49 and a pair of 
rotation preventive projections 83, 83 seat in the indent 71 and between the 
circumferential opposite end portions 59, 59 of the retainer 5 respectively (the 
drawing often shows a sOight gap in a rotation preventive mechanism, but 
preferably no gap is defined in a rotation preventive mechanism). 
AddiiionaUy, the retainer 5 is firmly and elaborately restrained from 
rotational movement as the engagement rib 77 is fitted in tihe recessed 
engagement giaide 55 in engagement relation with one another 
13 carcumferentially and radially. 

[00551 The first pipe 65 which is adapted in the first connection 
veri^g structure is, for eacample, made of metal, as weU shown in Fig. 4, is 
inserted in the first quick connector 1 through an opening 85 of an opposite 
axial end of the retainer holding portion 25, more specifically, in the main 
body 57 of the retainer 5 ftom a side of the latching ends 75, 75 of the 
operation arms 73, 73, and is Jitted in the first quick connector 1.' The first 
pipe 65 has an inserting side portion 87 of strai^t tubular shape. One aadal 
side of the inserting side portion 87 is configured as inserting end portion 89 
Which is provided with the annular engagement projection 67 on an outer 
peripheral surface thereof The first pipe 65 is pushed, and .fittingly inserted 
mto the first quick connector 1 or the connector housing 3 so that the annular 
ngagement prelection 67 relatively progresses or moves forward radially 
expanding inner sur&ce of the main body 57 of the retainer 5 until the 
amaular engagement projection 67 seats in the engagement sKts 79, 79 in 
snap-engagement relation therewith and the inserting end portion 89 is 
accommodated an entire length thereof in the pipe inserting portion 11 of the 
connector housing 3. One aidal end of the inserting end portion 89 (an end of 
an mserting side) of the first pipe 65 reaches in liiJk portion 29 through the 
second O-ring 33 and the first O-ring 31, and thereby a seal is formed, by tiie 
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first and second O-rings 31, 33 between an outer peripheiy surface of the first 
pipe 65 or the inserting end portion 89 of the first pipe 65 and an inner 
peripheral surface of the first quick connector 1. Inner diameters of the resin 
bush 37 and the link portion 29 are generally identical to an outer diameter of 
the inserting end portion 89 of the first pipe 65, and one axial side from the 
annular engagement projection 67 of the inserting end portion 89 of the first 
pipe 65 is inserted in the resin bush 37 and the link portion 29 substantially 
without play. 

[0066] A first connection verifying device for a pipe and a connector 
91 which is adapted in the first connection verifying structure is, for e^unple, 
made of resin, as well shown in Figs. 6 and 7, comprises a body portion 93. 
The body portion 93 iixclixdes an abutment plato 95 of C-shape or shape like 

the letter C and a fit-on portion 97 of shape like the letter C or C-shape in 
cross-section which is formed integrally on the abutment plate 95 so as to 
project short £com. one axial side surface of the abutment plate 95 in one ^-.rfg i 
direction. The first connection verifying device 91 also comprises an escape 
prevention verification arm or stop and verification arm 99 (verification 
means) with narrow width. The stop and verification aim 99 is formed 
integrally on the abutment plate 95 so as to extend somewhat long from an 
outer periphery of the abutment plate 95 in one aadal direction. The first 
connection verifying device 91further comprises a pair of guide plates 101, 101 
generaUy of rectangular shape and a pair of abutment fingers or abutment 
push fingers 103, 103. The guide plates 101, 101 are formed integraUy on the 
fit-on portion 97 so as to extend radially outwardly from diametrically 
symmetrical positions on an outer peripheral surface of the fiihon portion 97 
respectively. The abutment fingers 103, 103 axe also fijrmed integrally on the 
fit-on portion 97 so as to extend from one axial end of the fit-on portion 97 in 
one a«al direction respectively. The abutment plate 95 has an opening 
portion 105 with a width somewhat smaUer than an outer diameter of the first 
pipe 65, and a fit-on recess 107 formed inside the opening portion 105. The 
fiton recess 107 is shaped of about three-quarter arc with diameter generally 
identical to an outer diameter of the first pipe 65. Each of the abutment 
fingers 103, 103 are arranged in positions drcumferentiaUy corresponding to 
the guide plates 101, lOlrespectrvely. The fit-on portion 97 is formed in 
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tobiilar shape of about three-quaii^ arc in cross-8ecl3on witih an openia^ 
portionl09 identical to tibie opezun^ portionlOS of the abutm nt plate 95 in 
width, and integrally on one aadal side surface of the abutment plate 95 so as 
to be along the fit-on recess 107 thereof. The fit-on recess 107 of the 
5 abutment plate 95 and an inner surface of the fit-on portion 97 define a 
continuous fit-on inner surface without step or stepped portion. The fit-on 
portion 97 is formed with a narrow slit 111 for entire length thereof on a 
position opposed to the opening portion 109, or a center portion between a pair 
of the guide plates 101, 101, and tlie fit-on recess 107 of the abutment plate 95 
10 is formed with a narrow slot 113 continuous wth tibe narrow elit 111 identical 
to the narrow slit 111 in width and extending radizdly out-wardly beyond the 
slit 111 on a position opposed to the opening portion 105. 

[0057] Each of the guide plates 101. 101 is formed so as to extend for 
entire length of the fit-on portion 97 in an axial direction, and at the same 

13 time radially outwardly up to a position of an radially outer edge of the 
abutment plate 95, and integrally connected to one aadal side sxarface of tihe 
abutment plate 95 at an opposite axial end thereof A comer portion between 
one axial end and radially outer end of the guide plate 101 is configured in 
curved line, curved sujd&u:e bulging outwardly or slant suxface. Further, each 

20 of the guide plates 101, 101 is fonned so that a distance between radially outer 
nds thereof is somewhat longer than a distance between bottom surfaces of a 
pair of the recessed engagement guides 55, 56 formed in an inner surface of 
the retainer holding portion 25 of the connector housing 3, and a thidmess of 
the guide plate 101 is designed generally identical to a width of the recessed 

25 engagement guide 55 at the narrowest portion thereof. 

[00581 An outer peripheral surface of the abutment plate 95 is 
fbzmed with a pair of noteh-like recesses 115, 115 with the narrow slot 113 
therebetween on a diametrically symmetrical position with respect to the 
opening portion 105. That is, the stop and verification arm 99 is formed 
integrally on a portion between the notch-like recesses 115, 115 at radially 
outer end portion thereof- The stop and verification arm 99 is disposed in a 
center position between a pair of the guide plates 101, 101. The stop and 
verification arm 99 is provided with a hook portion 11 7(engaging portion) on 
a radiaUy inner side of one axial end portion. An axial length of the stop and 
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verification arm 99, namely an aadal distance from one axial side surfece of 
the abutment plate 95 to an engagement surface 119 of the hx>ok portion 117 is 
designed generaUy identical to an axial distance from an opposite axial end of 
the coimecfeor housing 3 to an opposite asdal end of the engagement window 
49. 

10059] And, each of the abutment fingers 103, 103 is confignred so 
that an axial distance from one asial side surface of the abutment plate 95 to 
one axial end of the abutment finger 103 is generally identical to an axial 
distance from an opposite axial end of the connector housing 3 to a position 
somewhat toward an opposite axial side from the annular stepped end suzfrice 
45 of tiie retainer holding portion 25, that is an axial distance from an 
opposite asdal end of the connector housing 3 to a position sli^tly toward an 
opposite anal side from the engagement slit 79 of the retainer 5 with wbicih 
the first pipe 65 is snap-engaged. 

[0060] As vrell shown in Fig. 8, the first coxmection veri^g device 
91 is mounted on an assembled unit of the first quick connector 1 and the first 
pipe 65 in foHowing manner. First, the abutment plate 95 and the fit-on 
portion 97 are fitted via the opening portion 105 and the opening portion 109 
on an outer periphery of the straight tubular inserting side portion 87 of the 
first pipe 65 which extends axially outwardly or in an opposite aadal direction 
firom an opposite axial end of the first quick connector 1 so that the inserting 
side portion 87 of the first pipe 65 is snap-fitted in the fitK>n recess 107 of the 
abutment plate 95 and the fit-on portion 97, namely is fitted in the fit-on 
recess 107 and the fit-on portion 97 in locked relation by the opening portions 
105, 109 Crefer to Fig. 8a>. Although width of the opening portion 105 of the 
abutanent plate 95 and the opening portion 109 of the fit-on portion 97 is 
configured sH^tly smaller than an outer diameter of the first pipe 65 the 
notch-like recesses 115, 115 and the narrow slot 118 formed in the abutment 
plate 95, and the narrow slit HI fonned in the fit-on portion 97 allow the 
abutment plate 95 and the fit-on portion 97 to readily deform so as to open 
when the first connection verifidng device 91 is fitted on the first pipe 65. 
After the first connection veriftong device 91 is fitted on an outer pexipheiy of 
aie mserting side portion 87 of the fxrst pipe 66, tiie first connection veriering 
device 91 is slid and moved over the inserting side portion 87 of the first pipe 
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65 in. one axial direction toward th first quick connector 1 until one axial side 
surfece of the abutment plate 95 abuts an opposite axial end of the first quick 
connector 1 or the connector housing 3 (refer to Fig. 8b). 

10061] As understood with reference to Bigs. 9 and 10, as the first 
connection verityxag device 91 progresses or moves forward, lihe fit-on portion 
97 and the abutment fingers 103, 103 are to be received or inserted in the 
retainer holding portion 25 of the connector housing 3 accordingly. In 
preparation for the fit-on portion 97 to be received, the fit-on portion 97 is 
adjusted relative to the retainer holding portion 25 so that the guide plates 
101, 101 correspond in position to «ie recessed engagement guides 55, 55 
formed in an inner peripheral surface of the retainer holding portion 25. As a 
distance between radially outer ends of the suide plates 101, 101 is sligiitly 
longer than a distance between bottom surfaces of the recessed engagement 
guides 55, 55, each of the guide plates 101, 101 seats in the recessed 
IS engagement guide 55 bo as to closely contact or somewhat press the fit-on 
recess 107 of the abutment plate 93 and an inner surface of the fit-on portion 
97 against an outer peripheral surface of the inserting end portion 89 of the 
first pipe 65, therefore so as to approach, closely contact or press the abutment 
finger 103 against an outer peripheral surface of the first pipe 65, and 
20 progresses or moves forward in one aidal direction in the recessed engagement 
guide 55. As a guide surface is defined on a comer portion between one axial 
end and radially outer end of the guide plate 101, the guide plate 101 is 
smoothly guided in the recessed engagement guide 55. The abutment finger 
103 is forxxied in cross-sectional shape curved so as to sweU radially outwardly 
25 at curvature generally identical to an outer peripheral surface of the inserting 
side portion 87 of the first pipe 65. The configuration such tiiat a pair of the 
guide plates 101, 101 seat in the recessed engagement guides 55, 55 prevents 
that the first connection veri^ring device 91 is fitted to the connector housing 3 
with turned by 90 degrees. 
30 [0062] Then one axial side surface of the abutment plate 95 is 

abutted to an opposite aadal end of the connector housing 3, the hook portion 
117 or the engagement surface 119 of the hook portion 117 of the stop and 
verification aim 99 is engaged with an opposite axial end of the engagement 
window 49 (stop portion). In this manner, the first connection verlfjang 
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device 91 is completely mounted and thereby tiie first connection veriftdng 
structure is configured. The first connection veriJfying device 91 is mounted 
on the assembled unit of the first quick connector 1 and the first pipe 65 so as 
not to be displaced with respect to the first quick coimector 1 in an opposite 
5 aadal direction by engagement of the hook portion 117 of the stop and 
verification arm 99 with the engagement window 49. When the first 
connection verifidng device 91 is mounted on the assembled unit, the fit-on 
portion 97 is received in the retainer holding portion 25 on an opposite axial 
side from the main body 57 of the retainer 5, while the abutment fingers 103, 
10 3.03 are received between circumferentiaUy opposite ends 59, 59 and in the 
recessed inner sur&ce 69 (in a recess indudini^ the recessed inner surface 69) 
of the main body 57 respectively. 

[0063] One axial end of the abutment finder 103 is located sUghtly 
toward an opposite axial direction from tihe annvJar engagement projection 67 
IS of the first pipe 65 between the circumferential end portions 69, 59 of the main 
body 57 and in a position of the indent 71 of the main body 57 (in 
circumferential position of the indent 71), and ^restrains the annular 
engagement projection 67 of the first pipe 65 firom escaping out of the 
engagement gixt 79 of the retainer 5. 

20 [0064] If the anniilar engagement projection 67 of the Erst pipe 66 

does not snap-engage in the engagement slit 79 of the retainer 5 and is so- 
called in incomplete fitting or half fitting state, one asdal end of the abutment 
finger 103 abuts the annular engagement projectign 67 which is located in an 
opposite axial side from the engagement slit 79, as shown in Fig. 11, before 
the hook portion 117 of the stop and verification arm 99 is engaged with an 
opposite aadal end of the engagement window 49. At that time, if the first 
conuection verie^ng device 91 is pushed forcibly or relatively forcibly in one 
axial direction, the annular engagement projection 67 is moved relatively in 
one axial direction and finally snap-engages in the engagement sHt 79 of the 
retainer 5, and the hook portion 117 of the stop and veiification arm 99 is 
engaged with an opposite axial end of the engagement window 49. However, 
if the hook portion 117 of the stop and verification arm 99 cannot be engaged 
with an opposite axial end of the engagement window 49 by pushing or pulling 
forcibly the first connection verifying device 91 in one axial direction, the first 
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pip© 65 is forcibly pushed in the connector hoTisJng 3 or the first quick 
connector 1 is forcibly pushed so that the first pipe 65 is accommodated in the 
connector housing 3, and then again the Erst connection veri^g device 91 is 
pushed or pulled in one aadal direction. The hook portion 117 which is 
successfully engaged with an opposite axial end of the engagement window 49 
indicates that the first pipe 65 is correctly connected to the connector housing 
3. 

[00651 By the way, in order that the abutment finger 103 does not 
happen to abut the annular engagement projection 67 of the first pipe 65 
while the first pipe 65 is correctly connected, the abutment finger 103 is 
formed such that one asial end thereof is located slightly toward an opposite 
a=ial side from the engagement slit 79 <a connection engagaable portion) or 
the annular engagement projection 67 of the first pipe 65 which is engaged 
with the engagement slit 79. However, the abutment finger 103 should be 
configured to relatively positively push the annular engagement projection 67 
into the engagement slit 79 when the first pipe 65 and the first quick 
connector 1 are in incomplete fitting relation. The annular engagement 
projection 67 is usuaHy formed with a radially outer end of semi-circular or 
arc-shape in cress-section, and pxugressea or moves toward the engagement 
sHt 79 while expanding radially outwardly the main body 57 of the retainer 5 
in the retainer holding portion 25. And, when a center portion in thickness 
direction of the annular engagement projection 67 moves beyond an opposite 
axial end of the engagement slit 79, the main body 57 of the retainer 5 is 
reduced in diameter, while displaced sHghtly toward an opposite axial 
duwction, due to resilient restoration action as a gap is defined between the 
engagement tab 61 and the engagement window 49, and consequently the 
annular engagement projection 67 seats in the engagement aUt 79. Therefore 
an axial direction between one axial end of the abutment finger 103 and the' 
engagement sht 79 (an connection engageable portion) or the annular 
engagement projection 67 of the first pipe 65 engaged with the engagement 
slit 70 is designed equal to or shorter than one half of a thickness of the 
annular engagement projection 67. Tbie configuration aUows to snap-engage 
the annular engagement projection 67 of the first pipe 65 smoothly with the 
engagement slit 79. 
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[0066] In case that the first pipe 65 ie securely fixed, the first quick 
connector 1 is fitted to the first pipe 65 securely fixed, or the first pipe 65 
securely fixed is relettively inserted in the first quick connector 1, The first 
connection verifidng device 91 is , for example^ fitted or mounted to the first 
3 quick connector 1 in the following manner. First, the first connection 
verifyixxg device 91 is fitted on an outer peripheral surface of the inserting: side 
portion 87 of the first pipe 65 and slid thereover in one axial direction until 
one axial end of the abutment finger 103 somewhat enters the retainer 
holding: portion 25 of the connector housing 3 via Ihe opening 85 of an opposite 

10 axial end of the connector housing 3« Then, the first connectiLon verifyix>g 
device 91 is pulled toward the first quick connector 1 or pulled so that the 
abutment plate 95 and the first quick connector 1 approach each other, and 
thereby the hook portion 117 of the stop and verification arm 99 is engaged 
with an opposite axial end of the engagement window 49. When the first pipe 

15 65 and the first quick connector 1 are In incomplete fitting relation or half- 
fitting relation^ if the first connection veri^sring device 91 is puUed or attracted 
toward Uie first quick connector 1 or the abutment plate 95 and the first quick 
connector 1 are moved dose to each other, the annular engagement projection 
67 of the first pipe 65 is moved relatively in one a:dal direction in the retainer 

20 5 and then snap-engsiged with the engagement slit 79. 

[0067] In the event of removing the first connection verifying device 
91 firom the assembled unit of the first quick connector 1 and the first pipe 65, 
first, engagement of the hook portion 117 of the stop and verification arm 99 
vTiHx the engagement window 49 is released, and then the first connection 
25 verifying device 91 is pulled out of the retainer holding portion 25 of the 
connector housing 3. The first connection verifying device 91 which is 
removed maybe again fitted to the assembled unit of the first quick connector 
1 and the first pipe 65. 

[0068] As shown with chain double-dashed lines in Fig. 8, a strip or 
30 strap 121 for combining purpose may be fitted to an outer periphery of the 
retainer holding portion 25 at one end portion thereof and to the stop and 
verification arm 99 at the other end portion thereof so as to always keep the 
first quick connector 1 and the first connection verification device 91 in 
combination relation with one another. The strap 121 is fitted on an outer 
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periphery of the retainer holding^ portion 25, for example, by way of a raised or 
recessed portion formed on the retainer holding portion 25 for pxirpose of an 
additional function or the llke^ for example, an elongate rib 123. 

[0069] A second connection veriQmig structure for a pipe and a 
connector according to the present invention is esplained with reference to 
Pigs. 12 to 15, 

E0070) The second quick connector 125 which Is adapted in a second 
connection verifying structure, for escample^ made of resin, as well shown in 
Figs. 12 and 14, has a modified configuration with respect to the connector 
housing 3 of the first quick connector 1. Therefore, as to portions of 
configuration and functions identical to the first quick connector 1, identical 
numeral references are almost given and explanations are almost omitted 
herein. The retainer holding portion 25 of the connector housing 127 is 
provided integrally with engagement protrusions 129, 129 (stop portion) 
between one axial end thereof and the engagement windows 49, 49 on an 
outer periplieral surface thereof reepectively. Each of the engagement 
protrusions 129, 129 includes a radially outer surface defined by a ramped 
outer surface 131 and a slide outer surface 133. The ramped outer surface 
131 eictends inclining radially outwardly firom one axial end of the 
engagement window 49 in one axial direction, and the slide outer sur&ce 133 
extends short firom one axial end of the ramped outer surface 131 in one axial 
direction. The engagement protrusion 129 further includes an engagement 
outer sinrface 135 extending radially inwardly firom one ^^"^1 end of the slide 
outer surface 133 and is continuous with an outer end surface 137 of one axial 
side of the retainer holding portion 25- The engagement outer surface 135 is 
copl2uiar with the outer end sinrface 137 of one axial side of the retainer 
holding portion 25. The radially outer surface of the engagement protrusion 
129 is formed in arc swelling radially outweurdly in cross-section taken 
perpendicular to an axis. 

[0071] A second cozmection verifi^g device for a pipe and a 
connector 139, which is adapted in the second connection veri^nng stafiicture, 
for example, made of resin, is configured by modifying the stop and 
verification arm 99 of the first connection verifying device 91. As shown in 
Fig- 13, in the second connection verifying device 139, a stop and veriflcation 
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arm 141 (verification means) extends long from an outer periphery of tixe 
abutment plate 95 in one axial direction, is formed with an engageable hole 
143 (engaging portion) bored through radially on an axial center portion 
thereof. An axial distance from one axial side svirface of the abutment plate 
95 to one axial end of the engageable hole 143 is designed generally identical 
to an axial distance firom an opposite axial end of the connector housing 127 to 
the engagement outer sur&ce 135 of the engagement protrusion 120. A 
radially inner surface of the stop and verification arm 141 is formed in arc 
recessed or concaved radially outwardly in cross-section taken perpendicular 
to an axis so as to correspond to a radially outer surface 137 of the 
engagement protrusion 129 and an outer peripheral surface of the retainer 
holding portion 25. Other configuration of the stop and verification arm 141 
is generally identical to that of the stop and verification arm 99. 

[0072] As well shown in Fig, 14, the second coimection verifjnLng 
15 device 139 is mounted to an assembled unit of the second quick connector 125 
and the first pipe 65 to construct the second connection veri^ying structure in 
a following manner. Just like the first connection veriftdng device 91, first, 
the abutment plate 95 and the fit-on portion 97 are fitted on an outer 
peripheiy of the straight tubular inserting side portion 87 of the first pipe 65. 
20 Then the second connection veriftang device 139 is sUd and moved over the 
inserting side portion 87 of the first pipe 65 in on© axial direction toward the 
second quick connector 125 until one axial side s\arface of the abutment plate 
95 abuts an opposite axial end of the second quick connector 125 or the 
connector housing 127 so that the engagement protrusion 129 is engaged in 
as the engageable hole 143 of the stop and verification arm 141. In process of 
mounting the second connection veriftdng device 139, as the second connection 
veri^g device 139 is moved in one axial direction, one axial end of the stop 
and verification arm 141 contacts or abuts the ramped outer surface 131 of the 
engagement protrusion 129. As the second connection vending device 137 is 
moved further in one axial direction, one axial end of the stop and verification 
arm 141 is guided by the ramped outer surface 131 and progresses along the 
ramped outer surfece 131, then a radially inner surface of the stop and 
verification arm 141 contacts the slide outer surfaces 133 or opposite axiaJ end 
of the slide outer surfaces 133. And, the stop and verification arm 141 is 
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further relatively slid and moved over the slide outer sxirfaces 133 or opposite 

axial end thereof until the second connection, verifying device 137 is 

completely mounted to the assembled imit of the second quick connector 125 

and the firat pipe 65. However, the stop and verification arm 141 is 

5 configured so Uiat one axial side thereof extends long^ beyond the engagement 

protrusion 129. Thereby eixgagement between the engageable hole 143 and 

tiie engagement protrusion 131 is easily released by moving the stop and 

verification arm 141 so as to lift up one axial end portion thereof radially 
outwardly. 

10 10073] If the annular engagement projection 67 of the first pipe 65 

does not snap-engage in the engagement slit 79 of the retainer 5 is in so-called 
incoinplete fitting or in half fitting state, one axial end of the abutm^t finger 
103 abuts the amitjlar engagement projection 67 which is located in an 
opposite axial side from the engagement slit 79, as shown in Fig. 15, before 
15 the engagement protrusion 129 is engaged with the engageable hole 143 of the 
stop and verification arm 141. At that time, if the second connection 
verifying device 139 is pushed or pulled forcibly or relatively forcibly in one 
axial direction, the annular engagement pzvgection 67 is moved relatively in 
one axial direction and finally snap-engages in the engagement slit 79 of the 
20 retainer 5, and the engagement protrusion 129 is engaged with the 
engageable hole 143 of the stop and verification arm 141. However, if the 
engagement protrusion 129 cannot be engaged with the engageable hole 143 
of the stop and verification arm 141 by pushing or pulling forcibly the second 
connection verifying device 139 in one axial direction, the first pipe 65 is 
25 fi»rcibly pushed in the connector housing 127 or the second quick connector 
125 is forcibly pushed so that I4ie first pipe 66 is accommodated in the 
connector housing 127, and then again the second connection verifying device 
139 is pushed or pulled in one axial direction. The engagement protrusion 
129 which is successfiaUy engaged with the engageable hole 143 of the stop 
and verification arm 141 indicates that the first pipe 65 is correctly connected 
to the connector housing 127. 

[0074] The second connection verifying device 139 can be mounted to 
the assembled unit of the first pipe 65 securely fixed and the second quick 
connector 125 in similar manner to the first connection verifying device 91. 

27 
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The second connection verifying device 139 also has a stop Amction with 
respect to the first pipe 65 similar to the first connection verifying device 91. 

[0075] A third connection verifying structure for a pipe and a 
connector according to the present invention is eaqplained with reference to 
5 Figs. 16 to 22. 

[00761 A second pipe 145 which is adapted in the third connection 
verifying structure is, for example, made of metal, as well shown in Fig. 16, 
iaserted in the first quick connector 1 via the opexsdng 85 of an opposite axial 
end of the retainer holdiag portion 25, more specifically, in the main body 57 

10 of the retainer 5 firom a side of the latching ends 75, 75 of the operation arms 
73, 73, and is fitted in the first quick connector 1, The second pipe 145 has an 
insertdng eide portion 147 of straight tubular shape. One axial side of the 
inserting side portion 147 is configured as inserting end portion 149 which is 
provided with an annular engagement projection 151 on an outer peripheral 

15 surface thereof. The second pipe 145 further has integrally a bent portion 
153 formed on an opposite amoa side from or an opposite aadal end of the 
inserting side portion 147 and an extending portion 155 extending from the 
bent portion 153. The bent portion 153 is formed so as to be bent at an right 
angle or generally right angle with respect to the inserting side portion 147. 

20 The bent portion 153 and the extending portion 155 define a bent portion side. 
The second pipe 145 is relatively pushed, and fittingly inserted into the firet 
quick connector 1 or the connector liousing 3 so that the ^^T^nttl^^ engagement 
projection 151 relatively progresses or moves forward radially expanding the 
main body 57 or an inner surface of the main body 57 of the retainer 5 until 

25 the annular engagement projection 151 seats in the engagement shts 79, 79 in 
snap-engagement relation therewith and the inserting end portion 149 is 
accommodated an entire length thereof in the pipe inserting portion 11 of the 
connector housing 3. One axial end of the inserting end portion 149 of the 
second pipe 145 reaches in the link portion 29 through the second O-ring 33 

30 and the first O-ring 31, and thereby a seal is formed by the first and second 
O-rings 31, 33 between an outer periphery surface of the second pipe 146 or 
the inserting end portion 149 of the second pipe 145 and an inner peripheral 
surfece of the first quick connector 1. Inner diameters of the resin bush 37 
and the link portion 29 are generaUy identical to an outer diameter of the 
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inserfcing end portion 149 of the second pipe 145, and one axial side from the 
annular engagement projection 151 of the inserting end portion 149 of the 
second pipe 145 is inserted in the resin bush 37 £ind the Unk portion 29 
substantiaHjr without play. A configuration of Uie inserting aide portion 147 
of the second pipe 145 is identical to that the inserting aide portion 87 of the 
first pipe 65. 

[0077] A third connection veri^dng device for a pipe and a connector 
157, which is adapted in the third connection verifying structure, for example, 
made of resin, is configured by modifying the first connection verifying device 
91. That is, the third connection verifying device 157 is configured by adding 
another conslaruction to the first connection verifying device 91. Therefore, as 
to portions of configuration and functions identical to the first connection 
verifying device 91, identical numeral r^erences are ahnost given and 
e9q>lanations sure almost omitted herein. 

15 [00781 The third connection verifying device 157 jfurther comprises 

an clip arm 159. The cKp arm 159 comprises a pair of cUp plates 161, 161 
(dip members) which are connected integrally to an opposite side surface 
of the abutment plate 05 on one asdal ends thereof and extend from the 
abutment plate 95 in an opposite aadal direction, parallel with one another at 
30 a distance therebetween generally identical to an outer diameter of the second 
pipe 145. A pair of the clip plates 161, 161 have a continuous portion 163 at 
opposite axial end portions thereof to connect the opposite axial end portions 
integraUy with each other. The cHp plates 161, 161 are connected to the 
abutment plate 95 at one axial ends thereof so as to contact to diametrically 
25 symmetrical positions of the fit-on recess 107 with the stop and verification 
arm 99 therebetween. An outer edge or one widthwise end of each chp plate 
161 on .a side of the stop and verification arm 89 is formed so as to extend in 
an opposite axial direction along an axis and then extend in an opposite axial 
direction at an angle of about 45' in a direction opposite to the stop and 
verification arm 99. An inner edge or an opposite widthwise end of each chp 
plate 161 on a side far firom the stop and verification arm 99 is formed to 
extend in an opposite axial direction at an angle of about 45° inmiediately 
firom an opposite a»al side surface of the abutment plate 95 in a direction 
opposite to the stop and verification arm 99 and then extend in an opposite 
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asial direction along an axis or in parallel witOi an asis on an opposite g*Tr4^1 
portion tiiereof. The continuous portion 163 is formed so as to extend in a 
direction perpendicular to an axis, and an axial leng^ of the clip arm 159 is 
designed so that the continuous portion 163 is located somewhat toward an 
5 opposite axial side j&rom the extending portion 155 or the bent portion side of 
the second pipe 145 when the second pipe 145 is connected to the flbrst quick 
connector 1 and the body portion 93 of the third coimection verifying device 
157 is mounted to the first quick connector 1. 

[0079] An inner surface of each dip plate 161 is formed with snap 
10 ribs 165, 165 projecting on one axial side from the continuous portion 163 so 
as to extend parallel with the continuous portion 163. The snap rib 165 is 
designed so aB to be located soznewhat in one a:sdlal side ftom tty& extending 
portion 165 of the second pipe 145 when the second pipe 145 is connected to 
the first quick connector 1 and the body portion 93 of the third connection 
15 verifying device 157 is mounted or fi^tted to the first qiaick connector 1. 

[0O8O] As weU shown in Fig. 19, the third coimection veriJfying device 
157 is mounted to an assembled unit of the first quick coimector 1 and the 
second pipe 145 to construct the third connector veri&ing structure in 
following manner. First, the abutment plate 95 and the fit-on portion 97 are 

20 fitted via the opening portion 105 and the opening portion 109 on an outer 
periphery of the straight tubular inserting side portion 147 Ca portion formed 
on one axial side fi-om the bent portion 153) of the second pipe 145 which 
extends asially outwardly or in an opposite axial direction from an opposite 
axial end of the first quick connector 1 so that the bent portion 153 or the bent 

25 portion side enters between the dip arm 159 or the clip plates 161, 161(refer 
to Pig, 19a). Thereby the inserting side portion 147 of the second pipe 145 is 
snap-fitted in the fit-on recess 107 of the abutotxent plate 95 and the fit-on 
portion 97, namely is fitted in the fit-on recess 107 and the fit-on portion 97 in 
locked relation by the opening portions 105 and 109. That is, the abutment 

30 plate 95 and the fit-on portion 97 is fitted on the second pipe 145 from a side 
opposite to the extending portion 155. Although a width of the opening 
portion 105 of the abutment plate 96 and the opening portion 109 of the fit-on 
portion 97 is designed slightly smaller than an outer diameter of the second 
pipe 145, the notch-like recesses 115, 115 and the narrow slot 113 formed in 
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the abutment plate 95, and the narrow slit 111 formed in the fit-on portion 97 
allow the abutment plate 95 and the fit-on portion 97 to readOy deform so as 
to open when the third connedion verifying device 157 is mounted or fitted on 
the second pipe 145. After the third connection veriJ^dng device 157 is fitted 
5 on an outer periphery of the inserting side portion 147 of the second pipe 145, 
the third connection verifying device 157 is slid and moved over the inserting 
Side portion 147 of the second pipe 145 in one axial direction toward the first 
quick connector 1 xuitil one asial side surface of the abutment plate 96 abuts 
an opposite axLal end of the first quick connector 1 or the connector housing 3 
1 0 (refer to Fig. 19bX 

(0081] The body portion 93, the stop and verification arm 99 and the 
guide plate 101 of the third connection verifying device 157 are mounted, 
connected or engaged to the first quick coimector 1 in a manner and a mode 
siznilar to the first connection verifying device 91, And, the third connection 
15 verifying device 157 has a connection verifying flmction for a pipe (the second 
pipe 145) and the first quick connector 1 and a connection assist fimction for a 
pipe (the second pipe 145) and the first quick connector 1 similarly to the first 
connection verifying device 91, as shown in Fig. 22. 

[0082] When the third connection verifying device 157 moves 
20 relatively in one aadal direction in a moimting process of the third connection 
verifying device 157, snap ribs 165, 165 of the dip plates 161, 161 abut the 
extending portion 155 of the second pipe 145. And the third cozmection 
verifying device 157 moves further relatively in one axial direction, then the 
extending portion 155 of the second pipe 145 widens a distance between the 
as snap ribs 165, 165, passes therebetween, finally is fit-received or snap-fit- 
received between the snap ribs 165 and the continuous portion 163. 

[00831 In tiiis manner, as shown in Figs. 20 and 21, the third 
connection verifying device 157 is completely mounted, and thereby the third 
connection verifying structure is configured. The third coimection verifyiag 
30 device 157 is mounted to the first quick connector 1 and the second pipe 145 so 
as not to be displaced with respect to the first quick connector 1 in an opposite 
asial direction by engagement of the hook portion 117 of the stop and 
verification arm 99 with the engagement window 49, not to rotate with 
respect to the first quick connector 1 by fit-engagement of the guide plate 101 
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(connector connecting portion) in the recessed engagement guide 55, and not 
to rotate with respect to the second pipe 145 by embracing or clipping and 
pressing the extending portion 155 or the bent portion side of the second pipe 
145 with the dip plates 161, 161 (pipe connecting portion). When the third 
5 connection verifying device 157 is mounted on the assembled unit of the first 
quick connector 1 and the second pipe 145, the fit-on portion 97 is received in 
the retainer holding portion 25 on an opposite axial side from the main body 
57 of tihe retainer 5, while the abutment fingers 103, 103 are received between 
cdrcumferentaally opposite ends 59, 59 and in the recessed inner surface 69 of 

10 the main body 57 respectively. Therefore, the abutment fingers 103, 103 
engage non-rotatably with the retainer 5 which Is fitted in the retainer 
holding portion 25 of the connector housing 3 in anti-rotating relation 
therewith by engagement of the engagement tab 61 with circimiferential ends 
of the engagement window 49. That means, non-rotatahle engagement of the 

15 abutment finger 103 (connector connecting portion) with tihe retainer 5, and 
accordingly non-rotatable engagement thereof with the first quic^ connector 1 
also allow the third connection verifying device 157 to be mounted to the first 
quick connector 1 so as not to rotate with respect to the first quick connector 1. 
Aud, if a width of the stop and verification arm 99 or the hook portion 117 is 

20 sized so as to correspond to a width of the engagement window 49, the stop 
and verification arm 99 engages non-rotatahly with connector housing 3 or the 
first quick coxmector 1, Non-rotatable engagement relation between the stop 
and verification arm 99 and tiie first quick cormector 1 finther also allows the 
third connection verification device 157 to be mounted on the first quick 

25 connector 1 in anti-rotating relation therewith. In this embodiment, three 
types of connector connecting portions are defined in order to enhance 
restraint effects against rotation of the third connection verifying device 157. 
However, one or two iypes of connector connecting portions may be adapted to 
mount the ttiird connection vcrifjring device 157 to the first quick connector 1. 

[0084] In the event of removing the third coixnection verifying 
device 157 fi-om the assembled tmit of the first quick connector 1 and the 
second pipe 145, engagement of the hook portion 117 of the stop and 
verification arm 99 with the engagement window 49 is released, the fit^on 
portion 97 and the abutment finger 103 are puUed out of the retainer holding 
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portion 25 of the connector housing 3, and the extending portion 155 of the 
second pipe 145 is removed between the snap ribs 165 and the continuous 
portion 163. The third connection veriJying device 157 which is removed 
may be again fitted on or to the assembled unit of tibie first quick coxmector 1 
S and the second pipe 145. 

[0085] A forth connection verifying structure for a pipe and a 
connector according to the present invention is explained with reference to 
Figs. 23 to 25. 

[0086] A forth connection verifying device for a pipe and a connector 
10 167 which is adapted in the fourth connection verifying structure, for example, 
made of resin, is configured by modifying the third connection verifying device 
157. In the fortibi cozmection verifying device 167, the stop and verification 
arm 99 of the third connection verifying device 157 is replaced by another stop 
and verification arm. Therefore, as to portions of configuration and fimctions 
15 identical to the third connection verifying device 157, identical numeral 
references are almost given and explanations are almost omitted herein. 

[0087] As shown in Fig. 23, in the forth connection verifying device 
167, a stop and verification arm 169 (verification means) extends long firom an 
outer periphery of the abutment plate 95 in one axial direction, and this stop 

20 and verification arm 169 is formed with an engageable hole 171 (engaging 
portion) bored tlirough radially on an axial center portion thereof An axial 
distance fi-om one axial side surface of the abutment plate 95 to one aTn>1 end 
of the engageable hole 171 is designed generally identical to an axial distance 
firom an opposite axial end of the connector housing 127 to the engagement 

25 outer surface 135 of the engagement protrusion 129. A radially inner surface 
of the stop and verification arm 169 is formed in arc recessed or concaved 
radially outwardly in cross-section taken perpendicular to an axis so as to 
correspond to a radially outer surface of the engagement protrusion 129 and 
an outer peripheral surface of the retainer holding portion 25. Other 

30 configuration of the stop and verification arm 169 is generally identical to that 
of the stop and verification arm 99. Therefore, the stop and verification arm 
169 has a configuration and a fimction similarly to the stop and verification 
arm 141 in the second connection verifying structure. 
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